Germline and somatic mutation analyses in the DNA mismatch repair gene MLH3: Evidence for somatic mutation in colorectal cancers.
DNA mismatch repair is of considerable scientific and medical importance because of its essential role in maintaining genomic integrity, and its association with hereditary non-polyposis colon cancer (HNPCC). Germline mutations in five mismatch repair genes (MLH1, MSH2, PMS1, PMS2, and MSH6) have been associated with HNPCC susceptibility. Our laboratory recently identified MLH3, a novel DNA mismatch repair gene. We screened the MLH3 coding sequence in 60 probands with increased genetic risk factors for colorectal cancer susceptibility and no mutations in the other candidate genes. No definite MLH3 germline mutations were found. We subsequently screened 36 colon tumors, and discovered an appreciable frequency of somatic MLH3 coding mutations in MSI-H tumors (25%). In four of six tumors, evidence of biallelic inactivation was noted. Furthermore, MLH3 nonsense mutations were identified in two of 12 microsatellite stable (MSS) tumors with 14q24 loss of heterozygosity. While our analyses do not exclude the existence of germline MLH3 mutations in patients with increased genetic risk factors for colorectal cancer susceptibility, they suggest such mutations are uncommon in this patient population. The finding of an appreciable frequency of somatic MLH3 mutations is consistent with a possible role for this gene in the progression of colorectal cancer tumorigenesis. Hum Mutat 17:389-396, 2001. Published 2001 Wiley-Liss, Inc.